7 of these, this finding was observed in both the papillary and reticular dermis, particularly around sebaceous lobules. Vellus hair follicle involvement was only seen in 2 samples. Conclusions: Prominent sebaceous lobules with dilated ducts associated with an abnormal elastic framework seem to be the main explanation for the formation of FP in the context of FFA.
Introduction
Frontal fibrosing alopecia (FFA) was first described in 1994 as a variant of lichen planopilaris affecting mainly the frontotemporal hairline and eyebrows of postmenopausal women [1] . Since then, several features have been associated with FFA, such as glabellar red dots [2] , body hair involvement [3] , lichen planus pigmentosus (LPPigm) [4] , depression of the frontal veins [5] , and facial papules (FP) [6] . The disease is now regarded by many authors as a generalized skin condition [7] .
FP as a sign of facial vellus hair follicle involvement in FFA was first recognized by Abbas et al. [6] in 2007. In 2011, Donati et al. [8] also found lichenoid perifollicular inflammation and fibrosis in biopsies of papules from 4
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Abstract
Background: Frontal fibrosing alopecia (FFA) is considered a variant of lichen planopilaris affecting mainly the frontotemporal hairline. Since the first report in 1994, several other clinical features have been associated with the disease, such as facial papules (FP). Even though FP have been linked to facial vellus hair follicle involvement, how this finding alone could lead to the formation of clinically evident FP in FFA patients had not yet been addressed. Objective: To describe histopathological findings of FP in the context of FFA and to highlight features that may be linked to their clinical formation. Methods: Cutaneous FP biopsies of FFA patients performed between January 2016 and May 2017 were retrieved from our pathology database and reexamined by 2 pathologists. Results: Histological sections of thirteen 3.0-mm punch biopsy specimens (2 horizontally and 11 vertically oriented) were collected from 7 patients. Eleven specimens demonstrated prominent sebaceous glands and 10 dilated sebaceous ducts. Pinkus acid orcein staining revealed reduction and fragmentation of the elastic fibers in 12 samples and, in FFA patients, corroborating involvement of facial vellus hairs in the disease. Despite their seminal contribution, such reports as well as later ones [9] did not address how facial follicular involvement alone could lead to the formation of clinically evident FP in FFA patients. In this paper, we aim to describe histopathological findings of FP in FFA patients and to highlight features that may be linked to their clinical formation.
Patients and Methods
Cutaneous FP biopsies of FFA patients performed between January 2016 and May 2017 were retrieved from our pathology database. All cases were seen in a single center. Inclusion criteria required that patients had histopathological evidence of FFA. Cutaneous FP specimens were obtained through a 3-mm punch biopsy and stained with hematoxylin and eosin and Pinkus acid orcein staining. The histological examination was performed by 2 pathologists (T.C. and D.C.Q.) and the histological features analyzed included: (i) presence and pattern of inflammation; (ii) involvement of vellus hairs; (iii) involvement of sebaceous glands; (iv) changes in elastic fibers; and (v) severity of solar elastosis. Additional findings were also documented. Patient demographics (age, gender, skin type, menopausal status) and clinical data were also recorded.
Results
Thirteen biopsies (2 horizontally and 11 vertically oriented) from 7 patients were retrieved. Six patients were female and 1 male; ages ranged from 30 to 61 years; 4 had skin type III, 2 type IV, and 1 type V. Disease onset was postmenopausal in 4 of the females. Prominent FP and eyebrow involvement were noted in all patients ( Fig. 1 ) and body hair loss in 4. Of note, facial LPPigm was clinically present in 5 patients.
In the histologic sections of the FP, vellus hair follicles were visualized in 7 specimens. Perifollicular lichenoid inflammation was only seen in 2 cases (Fig. 2d) . Prominent sebaceous glands were present in 11 specimens (Fig. 2a) . In addition, dilated sebaceous ducts were seen in 10 cases (Fig. 2c) , while in 4, scarce lymphocytic inflammatory infiltrate focally surrounded sebaceous lobules. Only in 1 case was the sebaceous gland mostly obscured and degenerated due to permeation of the inflammatory infiltrate, forming an inflammatory nodule (Fig. 2e) . Pinkus acid orcein staining revealed reduction and fragmentation of elastic fibers in 12 (out of 13) samples. In 7 of these, this finding was observed in both the papillary and reticular dermis, especially around sebaceous lobules (Fig. 2b) .
Additional features in most samples included: vacuolar alteration of the epidermal basal layer, pigmentary incontinence with the presence of melanophages, fibroplasia in the papillary and high reticular dermis, and discrete superficial perivascular lymphocytic infiltrate. Basophilic degeneration of the collagen was also observed (refer to Table 1 for a complete description of the histological findings).
Discussion
FFA was only recently described and its exact pathogenesis remains unknown. Sebaceous glands have been considered possible primary targets in scarring alopecias and their early destruction is a hallmark of this group of disorders [10, 11] . FP in the context of FFA were first noted in 2007 [6] and, in the largest series of FFA patients, have been reported in 14% of cases [12] . It is worth noting that, even though FP have been linked to facial vellus hair follicle involvement in the context of FFA, sebaceous glands were present in the majority of our specimens (from FP), differently from the picture one might expect in scalp biopsies.
In fact, FP presence seems to be better explained by the relatively large sebaceous glands. We hypothesize that this is a late residual finding of an inflammatory process 147 that is clinically unapparent, insufficient to cause sebaceous gland destruction or extensive fibrosis at this particular anatomical site when compared to the scalp. There are signs of prior inflammation: pigment incontinence and destruction of elastic fibers. This abnormal elastic framework would be responsible for the "pop out" of sebaceous glands and the formation of FP.
Structural differences between facial vellus hair and scalp terminal hair may account for a distinct intensity of the inflammatory process, resulting in different histopathological features and clinical presentations.
One could argue that sebaceous glands were evident because biopsies were performed too early. However, in some of our cases, FP had been present for at least 2 years prior to biopsy. Additionally, sebaceous glands do not cause papules in normal facial skin whereas they were associated with an overhead shape of the epidermis in the samples studied. Influenced by our observations, we performed a proof-of-concept study that was recently published [13] , in which we proposed a 3-month therapeutic regimen of oral isotretinoin for 3 patients with FFA and prominent FP. At the end of this period, the FP had either completely disappeared or were considered minimal. We believe that improvement of FP was due, at least in part, to sebaceous gland atrophy and improvement of the elastic fiber framework, which are well-known effects of the drug [14, 15] . It is not our conclusion that sebaceous glands seem prominent merely because of the biopsied site (face). The response to oral isotretinoin may corroborate our proposition that architecture derangement of sebaceous glands with relatively prominent lobules contribute to the formation of clinical papules and that they may be the only histopathologic substrate of FP seen in FFA patients.
One possible bias in this study is the concomitance of LPPigm in most patients. Larger studies, particularly with patients without coexisting LPPigm, are necessary to confirm our findings.
To date, FP have been described as a sign of lichenoid inflammation of facial vellus hair follicles [1] [2] [3] . Histologic features presented herein, in association with the previously described good response to oral isotretinoin, suggest that prominent sebaceous lobules with dilated ducts associated with an abnormal elastic framework are the main explanation for the formation of FP in the context of FFA.
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